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ABSTRACT 
The Cepheid DL Cas and the nonvariable supergiant Star A are confirmed as members of NGC 129, 
and both are found to be spectroscopic binaries with orbital periods of a few years. Periods and orbits 
are determined for both stars. Star A is apparently rotating; tidal interaction with its companion is 
discussed and then rejected as the probable cause of the rotation. The membership of other stars and the 
velocity of the cluster are redetermined. 
I. INTRODUCTION 
The open cluster NGC 129 is noteworthy because it con- 
tains in its field as possible members the Cepheid DL Cas 
and three other supergiants. Study of supergiants that are 
members of open clusters is important both for our under- 
standing of the evolutionary tracks of supergiants and for 
our calibration of Cepheid luminosities and distances (e.g., 
Schmidt 1976; Becker et al. 1977; G. Harris 1980). Occa- 
sionally, supergiants have binary companions, and deter- 
mination of their properties can provide further constraints 
on the evolutionary models for supergiants. Constraints on 
the masses of Cepheids in binary systems are of particular 
importance for our understanding of the evolution of Ce- 
pheids. 
The membership of DL Cas in NGC 129 was proposed by 
van den Bergh (1957) and Kraft (1957). Kraft (1958) con- 
cluded from velocities and spectral classification that DL 
Cas, and probably all three supergiants (stars A, AA, and 
AB, classified F5 Ib, K2 Ib, and MO Ib, respectively), were 
members. Arp, Sandage, and Stephens ( 1959) gave photom- 
etry of the cluster and designations (and a finding chart) for 
these stars, agreeing that at least DL Cas and Star A were 
members. Lenham and Franz ( 1961 ) and Frolov ( 1975) 
measured proper motions in the cluster. Both studies con- 
cluded that DL Cas was a highly probable member, while 
Star AB must be a field star, but the two studies disagreed 
regarding the motions of some of the other bright stars. 
More recently, Schmidt (1980) used four-color and 
photometry to determine photometric membership and red- 
dening~ for many of the main-sequence stars. Finally, Eggen 
( 1983) observed several cluster members, including Star A, 
which he found not to vary photometrically over ten nights. 
In order to follow up Kraft's ( 1958) pioneering study of the 
cluster velocities, and to obtain more extensive and accurate 
velocities to improve the discrimination regarding cluster 
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membership, this paper reports new velocities in NGC 129, 
with several surprising results. 
11. VELOCITIES OF STARS IN NGC 129 
Two new sources for velocities have been used in this 
study. First, velocities of the late-type stars (type F and lat- 
er) near NGC 129 have been measured with the radial-ve- 
locity spectrometer on the 1.2 m telescope at the Dominion 
Astrophysical Observatory (Fletcher et al. 1982). These 
data are listed in Table I. Velocities from this instrument are 
reduced to the IAU system, and generally have an accuracy 
near 0.4 km s ' (and better than 0.3 km s- ' for observa- 
tions made in the 1986-1987 observing season). However, 
the accuracy may be closer to 1 km s-  ' for Star A and for 
DL Cas because of line broadening or line asymmetries. Sec- 
ond, nine spectra of seven B stars have been measured, taken 
in 1976 and 1979 with tbe 2.1 m telescope at Kitt Peak Na- 
tional Observ!tory ( 10 A mm - I ,  image-tube spectrograph, 
resolution 1 A)  as part of Schmidt's (1978) study of the 
helium abundances in NGC 129. Usually, only two hydro- 
gen lines were measured (and the interstellar Ca H and K 
lines as a check on the stability of the velocities), because the 
helium lines were too broad and weak to give reliable veloc- 
ities. Therefore, the accuracy of these velocities is estimated 
to be 10-15 km s - ' .  (An exception is Star C, which is 
evolved and has sharper Balmer lines than the main-se- 
quence stars. The error in its velocity is probably between 5 
and 10 km s -  ' .) The photographic data are listed in Table 
11. 
The present velocities are in good agreement with Kraft's 
( 1958) original study, except for an apparently constant sys- 
tematic shift. Omitting DL Cas and Star A because of their 
variable velocities (discussed in Secs. 111 and IV), the five 
stars in common to the two sets of data have differences (in 
the sense this paper minus Kraft) of - 9, - 6, - 8, - 10, 
and - 22 km s - ' , respectively. The most discrepant is Star 
C: its difference is significant and indicates that its velocity 
also may be variable. The best-determined velocities are for 
the three later-type stars; they suggest that a zero-point error 
of + 9 km s - ' is present for unknown reasons in the earlier 
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